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PAK IR 35 1960 ~2001 4£ & H KBS B R <l
BESE Bk AN EE AESTHHEERE
BEPHFHAXSERA  REEENBERERSA
SeEEE+E BRAFRZH TN RBEE,
i 3L 3t W W A0 2 B A X R BB T EPIC
BERFHEPFETFERARRELE—R L
B RFEEAERS . AHAERLEL SR
TIOAMHR, LEEEERT.Om KKBAZE
TEARSE B RS BRI E L AR
XX EWMLNBE, SN AR EEROBE
HERRHE EKBEEE AKX FTRERE.
BAMHERANE 9 MMALESSEHTEIT, &
TS ERIEE,
1.3 WinEPIC 88U R %3 B 18 iF

AL AL E T R R A HFHIER YR
RAMFHY K EZEARREBRIE
WinEPIC B{RIX RF AL 3 K F F & E XK ZE/EH &
FREMEYEFTRKSHEROBELEE, Ehid
SR (1) TAEALHEE, AR AE (TR (CK) ;5 (2)
HBEA T 1, M 60 kg/hm?, 2iB% 37. 5 kg/hm?
(N60);(3) B BEAL TR 2, iE 45 & 120 kg/hm? . 4L B
75 kg/hm*(N120), AR 1 A B 6] 55 24 3tb ok 4 28

HE, FIRAKEY 1960~2001 LSS58 8
T BEBEACLRIEIHNEERSHE. M E
EEERNRFRMIEL B A TR,

H3IMLBEHER=RANET KRR
ERMIE ST HRUA TR ER (R 1B
1.8 2), KR f %% HRX R 1992 ~2001 £
PEKPHEMNRRTNEERTBANETHELK
B, %3 BiR, % 1992~2001 £ R BRFFRHME,
CK.N60.N120 2B H EX =B E AN FBHHE S
14 2.494.4.302.4. 549 t/hm?, 48 5f &9 7= & W &
18 KB {E 551 4 2.829.4.645 #15.026 t/hm?,
BAEDE RN {E A M2 R B4 318 0.881,0.830
#0.845, A BB BEKE, FHHMRES N
-11.8%.-7.4%. -9.5% , M FHFRiR &
RMSE 4+ %1 2% 0. 567.0. 952, 0. 890 t/hm?; CK,
N60.N120 43 F KA F K B ELE N1
{8 5> 51 % 383.0.379.1 F1383.5 mm, HI B A9 6K B
00 {8 49 S 354 4 1 % 394.0.392.0 F1399.9 mm,
FKBREHEMTRENHEXERES R 0.757,
0.797#10.749, X BB B E KT, L HHMHEE
SRR -2.8%.-3.3%.-4.1% , BT HREEL
RMSE 4+ %1% 54.8.39.0 f154.8 mm,
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Table 1 Comparison of simulated and observed grain yield and water consumption amount of

continuous spring maize under different fertilization treatments at Shouyang

X AEAL B (CK) No fert. treatment

N60 4k 3 N60 treatment

N120 43 N120 treatment

A Bl MME e B MME  HxiRE BHE WMME  AExRE
Ttems Simulated  Observed  Error  Simulated  Observed  Error  Simulated  Observed  Error
(t/hm?) (t/hm?) (%) (t/hm?) (t/hm?) (%) (t/hm?) (t/hm?) (%)
FHE 2.494 2.829 -11.8 4.302 4.645 -7.4 4.549 5.026 -9.5
Average
P33 04 RMSE - 0.567 ad 0.952 - — 0.890 —_
o
(i;:in E]Ej’-.ﬁ y=1.262+ y=1.674+ y=0.944+
CLression - - - e -
yield ; 0.6282 0.690z 0.897x
equation
(t/hm?)
BRRK
Correlation - 0.881" " - 0.830"" B - 0.845"" -
index
FHH 383.0 394.0 -2.8 379.1 392.0 -3.3 383.5 399.8 -4.1
Average
¥k RMSE bt 54.8 - 39.0 - - 54.8 —_
b EH AR -
Water Regression _ y=117.371 + _ ¥=39.267+ - y=139.104 +

consumption  equation 0.7222
(mm)
HERK
Correlation -
index

0.757°° -

0.679x

0.797°* - - 0.749"° -
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Fig.1 Comparison of simulated and observed yield of continuous spring maize
under different fertilization treatments at Shouyang
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SRRARE, B EIHBAHKFELE: XTE(NO
kg/hm?,P 0 kg/hm?). & fiE (N 45 kg/hm?, P 15
kg/hm?) \H BE(N 90 kg/hm?,P 55 kg/hm?) Fi & A
(N 120 kg/hm?,P 75 kg/hm?), B3} it B A 18] [/ ok
H, £ 1960~2000 £ HH , & B L AT HBH
FREMEEREEFMTERELM L RT RN
K, EAWMEEXRHZA L RAR S KBTS E
BL,UEA 15 B L MAR I KBREHMBIRBREXA

RIS , R SRS HNEES A 15 A L8
BERES AEBEEARZE TR E 8 L 308 B &
5 AR AE o

2 BEBGRES

2.1 AEABAKETEEEIERNTREL

£ 1960~2000 F &P T3 1) , AL MK AB o
JERBEAE 4 B A KETFEEEEXR>BEAHERE
%% 0.161 ~4.178.0. 183 ~ 4. 816,0. 217 ~
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5.829f1 0. 235 ~ 6. 246 t/hm?, F W H 4 5 K
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Fig.2 Comparison of simulated and observed water consumption amounts of

spring maize under different fertilization treatments at Shouyang

7 1960 ~2000 £E BB 3T 6] , T AE R HE . op
EAEELEEEEEXRFRYERE T RS
BB 3 MR 2), EEBFRE (1990 ~2000 4F ) B
BB 52 BT 393 (1960 ~ 1969 £ ) 43 B W = 82.2% .
64.1% .65.3% M1 67.5%, 41 SEEEEXR=R
ARk 2%, o W 2t 7 A HEUBT 9T AU A PR K
BHES KA EREEUTRE PIEKEDS
HISEG, 7 41 AN B A, KB PR EL

HERRKMEYH AL 1976 £, BELEM N
1997 4E , EX =B HETF 0.3 o/bm? , REF=E 54
B 1994 £ 1 1999 £, EX B4 5K TF 0.226
0.249 t/hm?;4 FEH K EL BN R R RY H
PLEERE BT T B A B 5 4F KRR P AE A AEAD 28
FRERENHIAE 1960 £, TELAE>BRER
B BAE 1964 4, KR = 4F 6 h 1962 4F,
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—0— /B No fert. —O— & J& Low fert. —— H1 8 Medium fert. —— % J& High fert.

FR = B (/hm’)
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Fig.3 Comparison of continuous spring maize yield under different fertilization treatments at Shouyang

%2 FEMHASHARRIFEABAKETEE
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Table 2 Comparison of simulated yield changes of spring
maize under different fertilization treatments
during different period at Shouyang

B Bt .. i L] [ 1]
Period No fert.  Low fert. Medium fert. High fert.
1960~ 1969 3.190 2.755 3.381 3.866

1970~1979
1980 ~1989
1990 ~ 2000

1.488
0.779
0.568

1.895
1.509
0.990

2.233
1.822
1.172

2.388
1.948
1.254
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7 1960 ~2000 LTI M, SFEKE T
% 445.5 mm, E P ET 10 4E(1960 1969 4 ) 35
fE5 503.2 mm, j& 11 4F (1991 ~1998 4E ) F3g{E H
417.5 mm, J5 BB RHERK BB 85.7 mm, 7
41 SE S (A], RAE KRR P BB F0 R AE AL FE 4R 35 T B B
HEHBAST N 41.2.43.5.54.0 F154.2d, IR EE N
22.6.20.2.20.7 #20.7 d, FRLEFEMEAH
BT BREMN, BE5FEKBREAEEER,
SEAIKFRE, XA KSR 6T 28 B 5oEn,
7E 41 45 ,1968.,1972,1997 E R R =B T RER,
TREBEXHEE 80 d(E 4), K 1972 TR
BREE R, 4 FPAES A5 51H 80.7.80.9.100.2
#1100.2 d,

7 1960 ~2000 £E /4 41 FHLHIBEFEHIE, TTHE
BB FEMBELEESZEBARESIN
 14.38.7.47.0.16 M 0.08 d, R I Y B MG L B4 m,
EERBEREREAY, . TIEEPRABER, WP

EmEELRILEARFERRNE, 813 F£0F
438 195 F ORI K 32 BB R Mg, 5T AE FfiE Ae 4k
5B 1974 F1 1975 FEFRE A B EMAHF 2B
HELABY HARAERTHENR20.4d
11.7d, HPEETFEFR 1976.1980.1994,1997
FEPFERBE.AZHEHENT, ZXBEBEH
B R B H BLEE 2000 4F, 5351k 46 d #9145 d(E 5),
2.3 FABAKETFTEEBEEXRBRALREN
kBTN

7£ 1960 ~2000 £ 44 41 SEREIBR A, LA .
e FREMEELE~Tn It EZA LKA
Gk BEHEIE S F7E 602 ~ 868,476 ~ 868,476 ~
868 Fi! 350~ 868 mm W EI M P 3h,492 A FHH
43 %1% 660.3,535.3,528.3 M 411.0 mm, IRELE S
$1% 44.3.66.2.49.0 f 49.7 mm,EREHI R
6.7%.12.4%.9.3% M 17.2%, LR S5KE.F
B miELERER+BE, BN 1963 FRMEE
MpEAEEERB/D HRESER, BHKF
B, T EAKERE, KB . PREAFELERT
B4EZER L RAREKEFHESBIFEMK125.0,
132.0 #1249.3 mm,

BEFEMETEXERSL EREHLERA
THAREKBRYERBSERREL (B 6)., F
HEMEXRA LR TRUESBEIEREAENTR
MBBIRT 5 ££(1960 ~ 1964 £E) . THE (KAE.
REF e AR AL B AR 3 A A K B39 868
mm, {E7E 1964 £ 12 A 2 5|F&{K 3 770.588.602
483 mm, 5 a [A] 2 5 F&{% 98,280,266 F 385 mm, 4F
¥ HEME & 19.6.56.0.53.2 #177.0 mm, B AR 1K ¥
RE, R TRAEEFERE, B 2000 F&FFEKEBIK
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Fig.4 Annual rainfall, simulated soil water stress days of continuous spring
maize under different fertilization treatments at Shouyang
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Fig.5 Comparison of nitrogen stress days of continuous spring maize

under different fertilization treatments at Shouyang

B 4 51 9 644 .518.518 1 392 mm, 41 a (6] + 1
BREKESHE 231,343,343 F1 469 mm, 1
BEHL 5.6.8.4.8.4 f111.4 mm, . F . HEL
BERTRAEEFRTFOELE, SEELEH
H,41 a EKAE P AEFI AL AL 32 & W 46 L K 4
112,112 #1238 mm. FEZSFHEUTFEH S a |WA
TIMTF RS RE M 36 A, FAE SN LB EKE

ITRERIKEERALIFAGE, 196541 A
#r8 763.575.588 F1 469 mm Al H, & 2000 4 12
B 6red 4 BB 112.28.42 1 49 mm,36 a ¥+
WY RIEESHH3.1.0.8.1.2F 1.4 mm. B
REMABSKBEEENEVRAKREAMEX
AREEME LS, ETREEERE. ETR
FRMEEXREKESHEAZH TRAYL, HA



REmRETETREERRRAKEFEEFERTES L RTRAEZNAR 7

B E¥ES

S~8AM.BEEABI~Tm+ELRERAAKE
BHETF350mm BEAE, RETENHLETH

o

EWFOMLRHBIRAKHERNKEER,BX

BEES~8 A ERE R L RE KB, T 9

A~BE4ATREXBERN,. &

TRERM

—

X3

&
S KX R

&

—0—EJE No fert. —8— {&JIE Low fert. —A— 3 JE Medium fert. —¢— # fE High fert.

.l

S N TS N N

Lt

JUNOUTE I0JBA 108 9[QR[IBAY

(L 272:3-7°3 -E5

300

6-EL61
S-EL6T
I-€L61
6-TL6I
$-TL6L
1-TL6T
6-1L61
S-1L61
[-1L61
6-0L61
$-0L61
1-0L61
676961
§-6961
1-6961
6-8961
$-8961
1-8961
6-L961
$-L961
1-L961
6-9961
$-9961
1-9961
6-9961
£-5961
1-6961
6-v961
§-v961
1-¥961
6-£961
$-£961
1-£961
6-2961
$-7961
1-2961
6-1961
§-1961
1-1961
6-0961
$-0961
1-0961

#£- A Year-month

—0— JE No fert. —8— {i§ & Low fert. —A— 1 il Medium fert. —— B4 JE High fert.

750

(wm) gy g

6-8861
$-8861
1-8861
6-L861
§-L861
1-L861
679861
$-9861
1-9861
6-5861
§-5861
1-5861
67861
$-¥861
I-¥861
6-£861
$-€861
[-£861
6-7861
$-1861
1-T861
6-1861
S-1861
[-1861 >
6-0861 m
$-0861
1-0861 mv
6-6L61
$-6L61
1-6L61
6-8L61
$-8L61
1-8L61
6-LL61
S-LL61
I-LL61
6-9L61
§-9L61
1-9L61
6-SL61
§-SL61
1-SL61
6-¥L61
S-vL61
1-bL61

ar-month

(2

750

—0— X JE No fert. —8— {iK € Low fert. —A— 1 JB Medium fert. —»— ¥ High fert.

oS - <o

R

Q
IROQL
O

S0 e Q9 9
S 0 OV i Vi ¥ T o

JTNOTIR I1ojeM [10S O[qR[IEAY

()W NG R BT

300

6-000T
§-000Z
1-000T
6-6661
$-6661
1-6661
6-8661
§-8661
1-8661
6-L661
S-L661
1-L661

6-9661
$-9661
1-9661
6-5661
$-5661
1-5661

6-¥661
$-v661
I-¥661

6-€661
S-€661
1-€661

6-T661
$-T661
1-T661

6-1661
$-1661

I-1661

6-0661
$-0661
1-0661

6-6861
$-6861

1-6861

4E-H Year-month
H6 BHEHEREXARARAKFETFO~Tm IERALIMANEKRMLETLHS

Fig.6 Simulated monthly available soil water amount changes of continuous spring

maize in 0~7 m soil layers under different fertilization treatments at Shouyang
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7E 1960 ~2000 4E 4 41 2 BB BF T A, 5 1K
#1973 (1960~ 1965 £E) . (1979 ~ 1984 4F ) K
¥1(1995~2000 4E)ZES A 1S AL BB EHEH
LB TE 7. SEONHIN 1960 M,
FCHE K AE . o AE o AT AL ZE 9 7 1960 ~ 1965 4
MERTHREEZERE. LR TEZENEY
AR, IR TFERRKFHFHEESHED 2.3.3 M4
m, A7 1973 FEHE 1~2 m £ 2.1970 £/ EH 2
~3m+B.1969 E£H|E 2~3 m + B 1970 s &
W2~4mtELERERIBERE G, LR
HEREO~1m+2,EE. FEMBELEHR
FO2mtB1RBEREEREL XTHERE
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m,B7E 3 m A, EEMPELEBELT 3m, K
BAEBRLT 4m, TRLAELRTESETF1~2
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Fig.7 Comparison of soil moisture distribution changes in 0~7 m soil profile at beginning,

middle and end rotations of continuous spring maize under different fertilization treatments at Shouyang
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Fig.8 Simulated annual water consumption amount changes of continuous spring

maize field under different fertilization treatments at Shouyang
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Table 3 Comparison of annual water consumption amount
of winter wheat field under different fertilization

treatments during different period at Shouyang

ot B &5 R # e FiE
Period Low fert. Medium fert. High fert. Average
1960 0 77 77 51.33
1961 0 42 105 49.00
1962 0 7 56 21.00
1963 47 14 21 27.33
1964 142 35 35 70.67
A3t Sum 189 175 294 219.33
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Simulation of yield and soil desiccation effects of continuous spring
maize under different level fertilization treatments
in Jinzhong semiarid areas of the Loess Plateau
WANG Xue-chun!, LI Jun'?, HU Wei!, JIANG Bin®
(1. College of Agronomy, Northwest A & F University, Yangling, Shaanxi 712100;

2. Institute of Soil and Water Conservation, CAS & MWR, Yangling, Shaanxi 712100;
3. College of Resources and Envir t, Northwest A & F University, Yangling, Shaanzi 712100, China)

Abstract: Based on model validation, the WinEPIC model was used to simulate yield and soil desiccation ef-
fects of continuous spring maize under different level fertilization treatments in Jinzhong semiarid areas of the
Loess Plateau. The simulated results show as following: (1) Crop yield of continuous spring maize under no fer-
tilization, low fertilization, medium fertilization and high fertilization treatment decreased significantly with
fluctuation, and the average yield was 1.484 t/hm?, 1.768 t/hm?, 2.129 t/hm? and 2.337 t/hm? respectively;
(2) Simulated monthly available soil water content of all 4 fertilization treatments declined with annual and sea-
sonal fluctuations, and the average annual decreasing rate was 5.6 mm, 8.4 mm, 8.4 mm and 11.4 mm sepa-
rately, and strong soil desiccation and differences of available soil water content among fertilization treatments
occurred during the 5 beginning years of the simulation, and differences of soil water content among no fertiliza-
tion, low fertilization and medium fertilization, as well as high fertilization treatments were very significant; (3)
Soil moisture decreased and desiccated soil layers thickened gradually at the beginning of simulation, and stable
desiccated soil layers occurred during middle and end of simulation. Distribution depth of desiccated soil layers
was 1~2 m of no fertilization treatment, 1~3 m of both low and medium fertilization treatments, and 1~4 m
of high fertilization treatments, and indicated that desiccated soil layers thickened with the increasing of fertiliza-
tion and crop yield; (4) Socil water carrying capacity of dryland spring maize field at Jinzhong is 1.868~2.154
t/hm?, and its fertilization application amount is N 45~60 kg/hm? and P 15~55 kg/hm?.

Key words: loess plateau; spring maize; WinEPIC model; crop yield; fertilization treatment



